Accumulating regions of winding periodic orbits in optically driven lasers by Krauskopf, B & Wieczorek, Sebastian
                          Krauskopf, B., & Wieczorek, S. (2001). Accumulating regions of winding
periodic orbits in optically driven lasers.
Link to publication record in Explore Bristol Research
PDF-document
University of Bristol - Explore Bristol Research
General rights
This document is made available in accordance with publisher policies. Please cite only the published
version using the reference above. Full terms of use are available:
http://www.bristol.ac.uk/pure/about/ebr-terms.html
Take down policy
Explore Bristol Research is a digital archive and the intention is that deposited content should not be
removed. However, if you believe that this version of the work breaches copyright law please contact
open-access@bristol.ac.uk and include the following information in your message:
• Your contact details
• Bibliographic details for the item, including a URL
• An outline of the nature of the complaint
On receipt of your message the Open Access Team will immediately investigate your claim, make an
initial judgement of the validity of the claim and, where appropriate, withdraw the item in question
from public view.
  
	 ﬀﬂﬁﬃ ! "#$
%!
&'(

























































































































'+TºtÅÆﬀ'lﬀ/ﬃ!/g8ügþiûﬃ  nþÐûdßÚþiûIühýp]FYmÇ0[bE}8 gÐûﬃ)	*ýﬂ	*þiûﬃdþiû  #hþ3dþﬁ











































































úû±CÔÔﬃkÕﬀ/Xü,1hûÐûÖþ$e* ßü/dþu0/Xüü,u3$eZþiû Þþiûx=û þiûV20ü
gÐß0	*þ~ügýß=ü,/1ﬁﬂ1dß01XÐûﬃn0 üügýﬃﬂ&%Oþißeü,
ûﬃ' #hþﬁ*dþﬁß0/XühþnûXß












































































































































ßbßÔﬃkÄﬃkÄﬃ_b1jy0/þiû .ügý! ü,ﬂüE	w}Edþﬁ!oûdßhþﬁnû»s,ﬀ u`/=ühþnûdßk
















































































































































































I I I JLK














I I I JLK





























	*ý0ügýugÐß0o3$e6ß.ü, ühýþbû /Xükþbß.ühýmÐû&}8iþeﬀ0 nþﬁnû1/dûﬃí1j ühý
ß/ 0þbügþﬁﬂ ün'[w =ûàühýÝß/ 0hþ~ügþﬁJ ün'luqì{c*úû^Ðühý	OXßk
	*ý












/þ /an	*ýþiû~ Ðûißy]FﬃVbi]jbﬂ	Oa'+ﬁC	 ühýW/Xûdûdþiûﬃ m dýÐß0Iß/XühþnûÝü,
ügý3$eZþiû \=ü1ügý.Ł ﬃ'?1dþﬁ'+/0=ühþnûik	*ýdþﬁ) Ðûbßﬂ]+1?Vb8#]F1b¯'+ﬁC	 ühý.0/dûdûdþbû 



































{3| {3| {3| {ﬂ|
} } } L





























































































































»>¼½ »R¾S½ »B¿½ »BÀ¶½
»PÁ	½ »PÂÃ½ »RÄV½ »RÅS½
»PÆP½ »ÈÇÉ½ »RÊ@½ »RËP½
Ì3Í Ì«Í Ì3Í Ì«Í
Î Î Î ÏLÐ


















































































ü,p4ßhþ~ü,/8ügþÐûa	*þbühýnûﬁWÐûy=üü,,ﬀügþbû +ü,/dßD/þ ﬃcy]F jbÀc*ËTýûY þißÚþbû0Ðß0




































































































û þbû0Ðßþiû ×Y '+/ﬃügýﬃcXµý{nûL±dþLÃiûÝþißügý=ü
















ú{üþiß	Oühý)ûÐühþiû 4ühý=üX/þiû 4ühý\ þ3*}Àﬀdþiûﬃ Ðß0ﬃ4ü,0/dß*þißTßüC





1dþﬁ'+/ﬃ8ügþiûﬃ J #hþﬁ*dþﬁ01dþbühß¯!oeÐûT1dþ .3 z0/dû4ügýﬃThþﬁ nþiû\'HügýT!o ﬃ&%




















































ﬁﬀﬂ ﬃ ﬀ!ﬂ #"$ﬀ!ﬂ #%ﬀﬂ
'&(ﬂ ﬃ)&*ﬂ #"+&*ﬂ #%,&(ﬂ
-/. -0. -/. -0.
1 1 1 243







?>(ﬀﬂ ?@/ﬀﬂ ABﬀ!ﬂ C ﬀﬂ
?>&(ﬂ ?@#&(ﬂ AD&*ﬂ C)&(ﬂ
-/. -0. -/. -0.
1 1 1 243























































































Ë.ßhýﬃV	 ûﬃV	 ügý=üqühýo0 nþﬁnûdß'O	*þiûdþbû n #hþ3dþﬁ1Xþbügßqßeü$eüüudþbß, ﬃ #





















































































































_a`bdcfehg^i g _kjbdcledg^i g/m
_an;bhcfedg^i gpo _aqrbdcledg^i s
_ktpbhcfedg^i u _kv?bwcledsxi g
$Ï¡É´¿èfÐ¿ÕJ¤eµB Z¥e¡§¦¡ª[ ·ªB«Ô§¦¸Z£qµBºpºpÊZ¹Ê6®­µ§¦¡­ ´É4¤¦£pÉ[¡­ª[ Z¥¡­ I§¦¸´£·'Pbzy«^,)VÑ°6®­µB ´£«bªB¤*°dª[¥¦¡­§¦¡¢B£$±´£gÑ











'+Js0f sﬀ/ß'ò=ß$ß3nû{Ðßº|{Å ﬃc?µýp ﬂº±1!oßkÏügýﬃz!o0
 nþnûXß)1ﬃﬀeuﬀ ük(Ðûn'+)ºÅ³ﬃûü"ﬀ?0 nþﬁnûdß)1#/Xûu1ju9 I 0ﬀÃ#ü,?k
Ðß'þbß/ßhýﬃV	*ûﬂþbûz/þ /z]F(bc|Úü'ühýÚß!oügþ!"kBühýTß ühþﬁsT!oÐþbûdþiû ) nþÐûdß
ßhýþiûe"'+/ühýÐûß! üzdþiß  c/eügý!"ﬀk*'+º~ÅÍﬃûüiß0Âügýﬂ 



















































































Ðßhß0*þg=ü	*þbühý ügýßþiû a0 nþﬁnû1/dûÁ1 ügý/0sué~}z'+zºÜÅ*c¯µý

















































û´ü\ﬀügþﬁnû{'}ühýoÐß$ü,Ìþiû /OüD	*þ~ügý{ #Ðßhþbühþﬁso=û û j=ühþﬁs"ü,/dûdþbû k» ?c
Ôj¿wc
µýdþißþißD10/ ný´ü\/Xü\Lþiû/þ /y"	*ý0o	O·ßhýﬃV	 ühýopýÐû þiû



















sﬀ/ßl'Y =ûa¼Ä, Ðß½[ügý/!/=ügþbû 
 nþnûXß	*þbühýþbüJß0zÔþ /0oy]F1(bci|ßﬂº þbßþiûﬃÐßm'+/ühýk#	Oz0&'ü.	*þ~ügý
















'$ügýﬃf3$e6þbû 0 nþﬁnû þbûí/þ /~Á]Fb&cOËTý=ü!a=þiûdßo'$ügým/!/=ügþbû 




















































































¤a¥¦d§f¨h©^ª © ¤k«¦d§¬¨d©^ª ­
































































































































































































































































































































































































































































































































































































































































































































































































Ê6º¦ËB£² Z¸´£²¡~¹$£p¤²Û¶Þ¿kÊ*¿¶.¨B£p¤e¥²Û;$/¿aÐ´¿qÈ ¡­ºeËÐ®­¡~  µB Z± »?¿æ¯¿ÈªB¤¦«iª[®ËXÛ
½3WÚ¥¦ÕJª=ª[®ô ²/ª[¹$°6Ê´§£p¤qµB¥e¥¦¡­¥§£²±£gÖn°6®ªB¤eµ§¦¡­ª[ ÞªB«}±´¨n ZµB¹q¡­ºpµB®'¥¨n¥§£²¹q¥ÀnÛ
yBlrascgtq}ocpfÖÄ
jÌkBlim(ÄÏdy²sÄ,×8î
'{¾#f	fB¼)m½mÑ!m½fÐ¿
¹
í	nSºO¬}¿'¼¤eµBÊZ¥¦ËBªB°Z«HµB Z±Ó¿æ¶Þ¿ÛÏÚ¥e¡­ ´É[µnÛà½
¾
¤¦ªÒ1¡~ ´É¾tW µB Z±ÌÔÐÊZµB¥¦¡X¼gW ÊZ 6¥§¦µÍ6®£1¹µB Z¡«iª[®­±Z¥
ªB«D¹qµ°6¥xÀ
Â'ÄëDyo
ß
Ä

m8x
t	ÄàÇ*ÙﬁÈ
'{¾)Û
ì
½
ì
'{¾#f	f	a)Éh
¹
ídºO¬}¿,¼¤eµBÊZ¥ËBªB°6«?µB Z±.Ó¿æ¶Þ¿BÏÚ¥e¡­ ´É[µnÛ¶½{Ü{ 8¢B£²¥¦§¦¡É[µ§¦¡­ ´Éq§ªB¤ÊZ¥Í6¡­«iÊ´¤ºpµ§¦¡ª[ Z¥¡­ +§¦¸´£«bªB¤ºg£²±
ñµB #±´£p¤»?ª[®ª[¥¦ºp¡­®~®­µ§ªB¤xÀnÛ¡­  ã1¿aÐ´¿¸W}ª=£²±Z£²®µB Z±
ê
¿ïØX¿ÕJÊ6º¦ËB£p¤e¹qµB  '?ãM±Z¥²¿e)Û
âÆnocgfharsk
jÞcplimÐy²t·zpyf |a z»ÆÐfsek[lrary_

fyg­cgotäk_OØÒkf`=c©Xskc x_Oko0arskÂ6x
thlVcpot
Û$ÜR¶·¯
ñDª[®­Ê6¹$£²¥4¡­  ¶µ§¦¸Z£²¹qµ§¦¡­ºp¥ﬂµB Z± ¡­§¦¥Â¯°Z°6®~¡­ºpµ§¦¡ª[ Z¥
Ç8Ç(î
ÛØÐ°Z¤¡­ ´ÉB£p¤ÑñD£p¤e®~µÉ '¼½B½B½F)4°Z°
¾#f	fÉÐ¼½aÐ¿
ﬀ
